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ABSTRACT

Channel Islands National Park was one of eight National Park units
participating in a five year marine debris survey for the Nationa

Mari ne Fisheries Service. Two surveys were conducted in 1980n si X
beaches on Santa Rosa and San M guel Islands. A total of 7689pieces of
debris were found on the two surveys. Mire than twice as nmuch debris
was found on the winter (initial) survey as on the sumrer survey. Over
gopercent of the debris was plastic with foamfragnents, plastic
bottles, and hard plastic fragnments being the nost abundant itens.

A ass bottles and jars were the nost abundant non-plastic itens.

| NTRODUCTI ON

The amount of litter found on beaches and out at sea over the
| ast few years has beconme a national concern. Debris washed ashore
di m ni shes the scenic val ue of beaches, and while adrift can endanger
marine wildlife. OF particular concern is plastic debris which when
di scarded at sea can entangle and kill marine mammals, birds, fish,
and sea turtles, disable ships, and aesthetically degrade beaches.
According to results found in a 1975United States National Acadeny of
Sci ences gl obal survey, an estimated 6.4 mllion tons of litter is
di scarded in the world's ocean annually. That study found that nost of
the debris occurs in the northern hem sphere.

In the United States, a long term study has been conducted in
Al aska by the National Marine Fisheries Service predom nantly
nonitoring derelict fishing gear and entangling debris since 1972
(Merrell, 198;Johnson and Merrell, 1983). For the remnai nder of the
country, the problem of beach litter has been perceived as nore of an
aesthetic and health problem Currently data on the types and vol unes
of debris on the non-Al askan beaches of the nation are generated
primarily fromvoluntary beach cl eanups. Wile these data are useful
for public education and nedi a purposes, they are inadequate for
guantitative assessnent of the problemfor devel opi ng sol ution
strategi es. These data are needed for each region of the country
because the sources and effects of debris differ fromarea to area.

In an effort to learn nore about the ampbunts and ki nds of
materials littering our beaches and evaluate long-termtrends in
ocean pollution, the National Park Service and the National Marine
Fi sheries Service have cooperated in a nonitoring program of marine
debris. Using the survey nethods devel oped by the National Marine
Fi sheries Service, eight National Park Service units selected by
region, are participating in the five-year program Through quarterly
surveys of established beach plots, this national survey systemis
gathering the data necessary to quantify the marine debris problens
on continental U S. shores.



Survey nethods were the sane for all beaches. A mininmmof five
one- kil ometer sections of accessible shoreline that were not subject
to cleaning, had mnimal visitor inmpact, were representative of
oceani ¢ debris, and had uniform substrate and topography were surveyed
in each park. The survey area extended fromthe waters edge to the
seaward edge of vegetation. Debris visible fromwal ki ng hei ght was
count ed. \Wen possible, debris was marked or renoved fromthe beach at
the end of each survey.

Ei ght National Park Service units in four areas are participating
in the survey. The Pacific coast is represented by O ynpic National
Park in Washi ngton and Channel |slands National Park in California.
Padre Island National Seashore in Texas and Gulf Islands Nati onal
Seashore in Mssissippi and Florida represent the Gulf of Mexico. Cape
Canaveral National Seashore in Florida and Cape Hatteras National
Seashore in North Carolina represent the southern Atlantic coast. The
northern Atlantic coast is represented by Cape Cod National Seashore
in Massachusetts and Assat eague |sland National Seashore in Maryl and
and Virginia.

Channel | sl ands Nati onal Park

Channel 1slands National Park is |located in southern California
of f the coast of Ventura and Santa Barbara. The park islands are
popular with recreational and conmercial fishernmen and boaters. The
Sant a Barbara Channel is a major shipping route for ships traveling
bet ween Los Angel es and ports to the north.

The Channel |slands have sone of the nobst pristine beaches and
har bor sonme of the richest wildlife concentrations in southern
California. Marine debris affects both the aesthetics of the park
and endangers the wildlife.

In June 1989, a workshop was attended by representatives of al
partici pati ng parks. Standardi zed nmet hods were agreed upon that
clarified guidelines fromthe National Mrine Fisheries Service. It
was al so deci ded that Channel |slands National Park woul d not conduct
a sunmer survey because of breedi ng harbor seals and nesting snowy
pl overs on the beaches between March and July. [In 1989, narine debris
surveys were conducted at Channel |slands National Park in March
(winter) and Septenber (summer).

METHODS

Mari ne debris surveys were conducted at six beaches on Santa Rosa
(4) and San M guel (2) Islands (figure 1). Beaches-are surveyed only
on these two islands because other islands failed to neet the criteria
established for debris nonitoring by the National Mrine Fisheries
Service or had access difficulty.
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On Santa Rosa Island, debris nonitoring was conducted on beaches
representing different exposures at Cluster Point, Arlington Canyon,
Skunk Point, and Sandy Point. Cluster Point is a broad, flat
dune- backed beach wi th sout hwest exposure. The beach we sanpl ed
stretches westward of Cluster Point. The beach at the mouth of
Arlington Canyon is a narrow rel atively steep dune-backed beach with a
nort hern exposure. A perennial streamfeeds a small | agoon at the west
end of the beach. The beach at Skunk Point is a very broad, flat
dune- backed beach with a northern exposure. At the east end of the
survey area, the beach is over 50 mw de. The Sandy Point site is a
shal | ow sl oped beach backed by a | ow bluff that faces northwest and is
fully exposed to the prevailing NWw nd. Table | provides a sumary of
an--1i-e characteristics.

Table 1. Most commen category of debris, exposure, and backing by
site.

Site i} Cateqory Exposure | Backing
Simenton Cove | Plas, frag/ foam | HNW | Steep dunes
‘_ﬁa-lw_]"*uint__ | Styrofeoam piloces _ HW | Low bluff

skunk Point | Plastic bottles | N | Low dunes .
L-:]_-EFF Point | Plastic bottles _EW __Low dunes
Arlington Cyn.| Styrofoam/bottles | N Dunes 1
Ccuyler Harbor | Styrofoam ] HE | Dunes _and bluff |

We surveyed sandy beaches at Cuyler's Harbor and Sinonton Cove
on San M guel Island. The beach at Cuyler's Harbor faces northeast
and i s backed by short dunes at each end and by bluffs in the m ddle.
At Sinmonton Cove, there is a |long, w de beach backed by dunes, which
is exposed to the northwest and to the prevailing w nds.

Al'l locations were surveyed in a simlar manner. A team of three
to six surveyors wal ked the beach collecting or counting all unnatural
debris visible froma wal king height. Al plastic, nmetal, and gl ass
debris was collected, classified, and counted in each of 10, 1QO neter
segnents of beach. A sanple data sheet is attached (appendix 1).

The survey area for each beach included the intertidal zone
between the water's edge and the upper limt of normal high tide,
usually at the seaward limt of terrestrial vegetation. Debris was
cleared fromthe surveyed area of all beaches and placed in the dunes
above high tide. When possible, plastic pieces were taken off the
island. At all sites styrofoam and, plastic fragnents were cleared from
t he beach. Pieces too large to carry were nmarked with paint and | eft
in place. Tar on the beach was noted as present or absent.



Items | ess -t-han one-half their original size were considered
fragnents. Ropes, netting, and buoys were neasured and typed.

RESULTS

A total of 7,659 pieces of debris were found on the two surveys.
The winter sanple reflects the uncl eaned nature of the beaches with
5,646 pieces total. Plastic debris (e.g. rope/line, bottles, caps,
bal | oons, straws, toys, and fragnents) and styrof oam (cups and pieces)
accounted for 83 percent of the total nunber of debris pieces. The
rel ati ve anounts of each major debris type are shown as percentages of
the total debris in figure 2. Metal, cloth, wood, and paper debris
conmbi ned conprised | ess than 20 percent of the total debris at al
beaches. The relative amounts of plastic debris are shown in figure 3.
The nunber of pieces of debris in the four categories of plastic
debris are presented in table 2. The seasonal differences in relative
per cent ages of those categories are shown graphically in figure 4.

Table 2. Numbers of pleces in major plastic debris categories at
Channel Islands Hational Park.

Fishing Perzsonal Packaging Miscellaneous

Winter 460 356 1830 2140

Spring 220 115 646 732

The ten nost abundant plastic itenms fromall beaches are shown
as mean nunber of pieces per kilonmeter of beach in figure 5. Figures
6 and 7 show the 10 nbst abundant plastic itens by season. Foam
fragments were the nbst common category overall. This category
i ncluded all foam pieces from broken styrofoamto fragnents of foam
i nsul ation. Amounts of styrofoam varied anmong the survey beaches and
was nost abundant on beaches with northwest or northern exposure
backed by bluffs or high dunes. Plastic bottles were very abundant on
nost beaches, especially Sandy Point and Sinonton Cove. The nunber of
plastic bottles declined at every beach after the first survey
cleanup. Plastic bottles were usually beverage, dishsoap, or cleaning
fluid (ie. bleach bottles) containers. Hard plastic fragments were

al so abundant on many beaches. d ass bottles and jars, |ight bulbs,
paper pieces, and netal cans were the npbst abundant non-plastic itens
all ranking in the top 10 overall. Tar was found on every beach.

Rope was present on all beaches, but |arge anmount only
occurred on three. Rope was abundant on Cluster Point in March

45
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Figure 2. Rel ative abundance each major debris type recorded at
Channel 1slands National Park in 1989.



CHANNEL ISLANDS NATIONAL PARK
% of Plastic Debris by Category

Mackaging 38

Fishing 10
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Miscellaneous 44

Figure 3. Relative anbunts of the major categories of plastic
debris from Channel |slands National Park in 1989.
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Figure 4. Relative amounts of plastic debris by season, 1989. (see
table 2 for actual nunbers)



CHANNEL ISLANDS NATIONAL PARK
10 Most Abundant Plastic Items
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Figure 5. Ten nost abundant plastic itens in 1989 as nean nunber per
kil orret er.



CHANNEL ISLANDS NATIONAL PARK
10 Most Abundant Plastic ltems-WINTER
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Figure 6. Ten nost abundant plastic itens in the winter survey, 1989
as nean nunber per kil oneter.



CHANNEL ISLANDS NATIONAL PARK
10 Most Abundant Plastic Items-SUMMER
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Figure 7. Ten nost abundant plastic itens in the sunmer survey, 1989
as nean nunber per kil oneter.



with just over 200 neters, however only two neters of rope was present
in Septenber. At Sandy Point the nunber of pieces only increased
slightly, between surveys, while the nunber of neters tripled (from42
to 121). Approximately 237 neters of rope was renoved from Si nonton
Cove in Novenber during a prelimnary survey. This would have doubl ed
the amount of rope on the beach in the winter survey, but would not
have changed the category ranking. Subsequent surveys have yi el ded
over 200 m of rope on Sinonton Cove beach despite previous renoval.
This indicates that accumulation is fairly constant. Sinonton Cove had
nore rope than all the other park beaches conbi ned. |ndividual pieces
of rope ranged fromless than one neter to approxi mtely 40 m | ong.
The majority of rope was about 10 mmin dianmeter and was often

associ ated with crustacean trap buoys.

DISCUSSION

Beaches exposed to the prevailing northwest wind and current
pattern in the northern Channel |slands, e.g. Sinonton Cove and sandy
Poi nt, accumul ated the | argest anmobunts of debris. Al of the beaches
initially had a | arge accumrul ati on of debris on the beach. On the
| onger beaches these rates will include |Iongshore transport of debris
fromother parts of the beach as well as the input of new debris from
vari ous of fshore sources.

It appeared that nearly all of the debris found on the rarely
vi sited beaches of San M guel and Santa Rosa |slands originated from
of fshore sources. The sources of the debris appeared to be litter
fromfishing and diving vessels, offshore oil rigs, and commercia
shi ppi ng probably in that order of inportance.

Si nronton Cove had a very diverse accumnul ati on of debris. Hard
hats and life preservers with platformand oil conpany nanes indicate
that sonme of the debris ca6 fromoil platfornms in the Santa Maria
Basin or off Point Conception. Fishing gear; including ropes, buoys,
floats, nets, and other pieces could have originated either locally or
up the coast. Quart oil containers and floats were the nost
conspi cuous itens associated with the fishing industry. Sinonton Cove
al so had a |l arge nunber of |ight bulbs and fluorescent tubes. These
and nost of the construction materials found probably originated from
commer ci al shipping or fromoil platforns. Many plastic and gl ass
bottles had foreign witing on them usually Japanese or Korean,
however Mexi can and European products were al so found.

Pl asti ¢ packagi ng was the nost abundant debris category on al
t he beaches. Much of this (e.g. bottles, food containers, styrofoam
cups, and small plastic bags) could be considered galley waste either
deliberately or accidentally jettisoned fromfishing or comrerci al
vessels or fromoil rigs. It was



i nteresting how ubi quitous drinking straws were. The straws even
seenmed well distributed al ong each beach. Balloons, both | atex and
myl ar were found at every beach as were other toys, especially tennis
balls. Over 100 ball oons were collected on the two surveys.

Consi dering the probable sources, we were surprised at the
nunber of toys found. Footwear was another odd category that was nore
common than we suspected. Besides-sandals and wetsuit booties, we
found high heels, cowboy boots, basketball shoes and ot her
"non-mari ne" footwear. The presence of sone of these itens may
indicate that debris from other beaches was carried out to the Channel
I sl ands by the currents.

Hazar dous waste and nedi cal debris were unconmmon on all beaches.
Full five-gallon oil containers were found as were snaller containers
of unknown chem cals. Two Syringes and a full 1V bag of Ringer's
Lactate Solution were found during the surveys.

since the size of individual pieces of debris varied greatly,
t he vol ume of debris was not correlated to the nunmber of pieces.
Styrof oam and plastic fragnents were a particular problemin the
surveys because of their abundance and size. Pieces ranged in size
from approxi mately one centineter to over one nmeter. Plastic fragments
were usually small pieces of broken plastic or parts of something that
did not fit in any other category. Styrofoam pieces were usually
packi ng ("peanuts") material or fragnents from styrof oam cups or
fl oatation. Sandy Point beach with a northwest exposure and noderate
bl uf f backi ng the beach caught a | arge anount of styrofoam Sinonton
Cove beach woul d potentially have as nuch except small pieces probably
were bl own over the dunes by w nd.

Except for ropes, mainly trap float lines, entangling debris was
not that comon on nost beaches. NMFS personnel are conducting
ent angl enent surveys on the islands as part of the pinniped
nonitoring; this data was unavailable at the tinme. From ot her
observations, it would seemthat debris entangl enent affects only ~i
smal | percentage of the popul ation.

Entangling debris is a mgjor concern around marine manmal s. San
M guel Island is a major haul out and breedi ng rookery for pinnipeds.
El ephant seal s, harbor seals, and California sea lions utilize
beaches year around. El ephant seals breed in Decenber and January on
nost of the island s beaches. Harbor seals are extrenely sensitive to
di sturbance, especially during pupping which generally occurs between
February and April. Harbor seals also breed and haul out on Santa Rosa
Island. Sea lions breed around June but are usually not in conflict
with the nonitored beaches.



Snowy pl overs are an endangered specios that nest on the island
beaches anong the wrack. Plover nesting season begins in March and nay
last until July. Since plovers use debris as well as drift algae piles
for orientation and protection fromthe w nd, debris surveys are
potentially very inpacting to these tiny cryptic birds. For this
reason second quarter (spring) surveys were not conducted in 1989.

Because harbor seals and el ephant seals use the beaches on the
Cardwel | Point and on the south side of San M guel |sland, and since
snowy plovers nest on those beaches, we decided not to nonitor the
debris on those beaches. From our observations it appears that there
was not nuch debris on those beaches.

The beaches of Channel |slands National Park are characterized by
| ow human visitation and high use by marine mammal s and shore birds.
Debris was generally transported and sorted by water and wi nd on the
survey beaches and was subject to a mninum of direct human sorting
and deposition. The timng and | ocations of debris surveys need to be
carefully chosen to mnimze disturbance to manmals and birds. Mre
enphasi s could be placed on the description of debris types which were
nmost abundant in the initial surveys (e.g. plastics) to help identify
the maj or sources of debris. An estimate of debris anobunt which
i ncl uded both the nunber of pieces and their relative size or volune
woul d assist in the interpretation of survey results. The use of
addi ti onal personnel in the surveys would facilitate the collection
and cl earing of debris. Subsequent surveys will allow estinmates of the
rate of recruitnment of debris from proposed debris sources as well as
from excavation and | ongshore transport of previously deposited
debri s.
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